(l2)»»ta*ft»?lfc»-3lxT^III**LtcHBlHIB 



(19)ttMnRMrltttll 
(43) 

2005 ^8fl4 0 (04.08.2005) 




PCT 



(io) iB^IMif 
WO 2005/071405 Al 



(51) HRWn^S 7 : G01N 33/48, B01J 19/00, C12M 1/34 



(21) BUgUM-?: 

(22) SIStilliiQ: 

(25) mmihmommi 

(26) BRS^MOWH: 

(30) ffiftjf ^r— £: 
♦$1^2004-0 12995 



PCT/JP2005/000558 
2005 ^1 ^ 19 H (19.01.2005) 

2004^1 ^21 B (21.01.2004) JP 



(71) UMxr*Bi*i»<*Ta)»ffiiafcoixTj: »tt 

Jftft Af4^?£ffi (JAPAN SCIENCE AND 

TECHNOLOGY AGENCY) [JP/JP]; T 3320012 ifli 
JI|Prfi*fflriZgTB 1 f 8^ Saitama (JP). 

(72) xn*; n&u 

(75) ^§B^#/tli)MA f*HfCOLNT(7)^): ft ^ 



(TAKEUCHI, Shoji) [JP/JP]; =f 1510064 Hi & tB jft 
#IE_tJH-Tg 1 Of 8^ Tokyo (JP). ft* ^B^ 
(SUZUKI, Hiroaki) [JP/JP]; T 1560043 ^^SBffiBa^ 
IEt^JH-Ta 11t10f h*&JH2 O 1 

Tokyo (JP). S*fi Wff (NOJI, Hiroyuki) [JP/JP]; T 
2160033 #«JII!KJI|«rf]SlKrBSI4-Tg 5f 
24^ d$JS tf ;i/ A 5 O 3 Kanagawa (JP). 

(74) fWlA: >f7K (SHIMIZU,Mamoru); T 1010053 HLM 
^^f«BaiE»Balt±«fflT7Stfl 1 0*Bfcf;U Tokyo 
(JP). 

(si) itXBf**a>&iMRiJ* ±T(D««<DHrt«HW< 

rTHB^s AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 



(54) Title: METHOD OF FORMING PLANAR LIPID DOUBLE MEMBRANE FOR MEMBRANE PROTEIN ANALYSIS AND 
APPARATUS THEREFOR 

(54) agonal ft: >/<^«»«fffl¥M*=.««a)»*3Sj*t-ta)«« 



(a) 



(b) 



IT) 

1— I 




(57) Abstract: A method of forming a planar lipid double mem- 
brane for membrane protein analysis, which is capable of downsiz- 
ing of apparatus, simplified and capable of realization of multichan- 
neling; and an apparatus therefor. Planar lipid double membrane 
(24) is formed through a method comprising filling micro flow chan- 
nel (12), the micro flow channel (12) arranged on the underside of 
horizontal partition wall (13) with small opening (14), with buffer 
solution (18); providing chamber (17) formed in relationship cor- 
responding to the small opening (14) of the partition wall (13) and 
further liquid reservoir grooves (15) disposed in the chamber (17); 
dropping a minute amount of lipid solution (20) on the small opening 
(14) filled with the buffer solution (18) to thereby form thin lipid so- 
lution layer (21); and dropping buffer solution (23) from above into 
the chamber (17). 

(si) mm-, mmz'^miftztt tic, mm-c&v. & 
rtvyrmmi s^itL. mghh so^tli 4i=» 

(5LtfiJitl^fl'>/?-1 7 tZO^-Yls/t— 1 7rt 

izfetztbm i 5%mx-. ttG/<?7r*tt i 8-effitzLtz 

Wl 4±l=«»0)JIBK5gaE2O*»TL» WlWttll** 
12 1 £fl2fi£U irie^r i 7 lc_tg|5J; iJ/^vVr 

M2 3$STL, ¥SBSM-«m2 4$:W*tfi.-?Z> a 



WO 2005/071405 Al 111 III II II III Hill Hill III I II III I II I II I II I III III I II I II I III I II 1 1 II I II I II I II I 



NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) JISUfS^CD^^PSy. ±TCD«^CDJ£HKSII 
^Prt£j: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), i-7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 



OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



WO 2005/071405 



1 



PCT/JP2005/000558 



m m * 

[0002] ^^^^vv^^^^«^W^^ae)O^BBg«-m^M^^|g^^^ 

^^•fefe^bT, teft^fe^LBiSKLongmuir- Blodgetteife) £S Wbt^o M^t 

m?~e'hHKmz>jfm, fern*, mmtmKm&<D&&*m&i&&&tizz.b*$\ 

[0003] l3l«-?:<DLB&(c:J;5¥ffiJli»~«^^Sr^i-^iat?fc5„ 

[0004] ^<D|^^*3V>T, U4f7Py(lt»>-h, 2^(D^n>-(^^)v— h 

SSarc*>U, f7ny(lgill)v'- M©Paffl©^r>v*— ©jg?R3^ffiSr^>«r 





#M¥02- 


-35941-^-^16 




#H 5 F05- 


-253467-^-^IR 




#H¥07- 


-241512-^-<k#6 




#^2002- 


-505007-*§-4Mt 




#312003- 


-511679^-^16 


#fF:£fifc6 


#112003- 


-329667^- 



#NW:SCSItt:H. Zhu et al. , "Global Analysis of Protein Activities U 
sing Proteome Chips", Science, Vol. 293, pp. 2101-2105, 2001. 



WO 2005/071405 



2 



PCT/JP2005/000558 



#N#fF:£iSfc2:B. Alberts et al. , "Molecular Biology of the Cell; 4th E 
d. , "Garland Science, 2002. 

##f^F^Cfi^3:C. Miller, ed. , "Ion Channel Reconstitution, "Plenum Pre 
ss, 1986. 

##ff^Cft^4:T. Ide and T. Yanagida, "An Artificial Lipid Bilayer For 
med on an Agarose— Coated Glass for Simultaneous Electrical and 
Optical Measurement of Single Ion Channels, "Biochem. Biophys. 
Res. Comm. , 265, pp. 595-599, 1999. 

^ftff^F 3tSfe5 : T. Ide, Y. Takeuchi and T. Yanagida, "Development of a 
n Experimental Apparatus for Simultaneous Observation of Optical 
and Electrical Signals from Single Ion Channels, "Single Molecule 
s, 3(1), pp. 33-42, 2002. 

##fF;£ik6:J. T. Groves, N. Ulman, and S. G. Boxer, "Micropatterning 
Fluid Lipid Bilayers on Solid Supports, "Science, Vol. 275, pp. 651 
-653. 

##fP;$CSfc7:M. Mayer et al. , "Microfabricated Teflon Membranes fo 
r Low— Noise Recording of Ion Channels in Planar Lipid Bilayers, 
Biophys. J. , Vol. 85, pp. 2684-2695, 2003. 

#4#fE 3t$tfc8 : Fertig et al. , "Micro structured Glass Chip for Ion— Cha 
nnel Electrophysiology, "Phys. Rev. E, Vol. 64, 040901 (R), 2001. 

##fro£itfc9:#M^sw, mmm?, ftftmts. $L®mm, 43#, supplemen 

T 1 S118H B374, 2003^8 J! 

[ooo5] i,j&»LJfcj&s£>, ±mjtzMMWUfWit^ Wccmn&n^ft^i"*— as<ftg-efc 



WO 2005/071405 3 PCT/JP2005/000558 

[0006] -StMt§5¥Slflriliil*Ki^-otfe^ 5W<d#^>- 

[ooo7] ^-c, *m&m&btt§£K, miRnm2<D^4^tim^nm^x, M2<d-^4? 

[0008] r^^ti/fi, *1\ iKDv^nM^^^yr^t (7R}£$0 SrffifcU Jfcfc, 

[ooio] *fc. mwmm<7)?i"<?w&&& 
toon] jiibto^m^t. agesr/j^b-rsi^i;:, m&xm. #w<d# 

[0012] -tie g ttSr&fc-rsfcfc 

^rmmxmt^tc^±\mm(Dm«mm^mru *mwtmm&&&L 

[0013] [2] _hfE [1] IE«©JR^^^»^Wffl¥ffiJ»ff-»R©^^«fel!:*5V vr\ Iff 



WO 2005/071405 4 PCT/JP2005/000558 

[0014] [3] _L|E [1] XU [2] |B«©ISI^^^ff ^Wffl¥®Jl«rimjR©^^ifei!l*3 

[ooi5] [4] _lib [i] &m<Dm*>'<?Mftftm¥mmmr.w&(DBj£*mfc3s\, vc, #tr 

[0016] [5] JifB[4]fB«c^^^^«^Wffl¥M«^M^^^^^v^, ffr 
[0017] [6] _hfE [4] Xtt [5] iB*(D^^-?^®^ffl¥M®-mj^(D^^fe^*5 

[0018] [7] _hfE [4] X« [5] |B«©l^^^«^Wffl¥®Jre»-fiJK©^*«feJ!:*3 

[0019] [8] _h|E [4] Xi* [5] IE*0^^/^«^ffl5pB^K H mi»©7g*fcfrifcfc:*3 

[0020] [9]^^^^ff^Wffl¥ffiJ!g«~fiJ^(D^^g^VNT, 

[0021] [10]Ji|E[9]iB^^^^^®^Wffl¥®Jii«-«^^^fi^*3V>T, 

mtd^m<D^m^mm^n^m2(Dmmmmk^Mmir^k^mkir^ 0 

[0022] [li] _hfE [9] xn do] tai(D)il^y/^fMffi¥SlfiriSI©MSt(- 



WO 2005/071405 5 PCT/JP2005/000558 

[0023] [12] _hfB [9] Xi* [10] fBt©^y/^f Miffflif ^l^MSili 

[oo24] [ 1 3] _hiE c 1 2] i m^m^s^m fttifm ^-mmwr-mmmmmm nt , 

[0025] [14] _h|E [12] Xte(13] fE«^H^^^«^Wffl¥B^«-«H^M^g 
[0026] [ 1 5] _h|E [ 1 2] Xtt [ 1 3] f m^m^^M^m 

[0027] [ i e] _ht a [ 1 2] x [ 1 3] i m^m^^m^m ¥mmm=.mm<DKmjjm 

[0028] [ 1 7] _hfB [9] fB«(^III^^^^«^Wffl ¥fiJit«— Ml^f^S te*5V vr\ 

iitifB/h?LteT;^fbii;^^ 

So 

[0029] [18] _hfB [9] WB*(D|I^^-?^®^Wffl¥M©^mi^»^SM^*5V vr\ 

itfjfBPSMte^y^^fca^^ 

[0030] [19]±fB[10]fB*(O|jI^^^«^#ffl¥B^«-milI^ff^^g^*5VNT, 
[0031] [g|l]^5fe(DLBfe^J:§^ffiJ!|®nm»^m^-r^^HTfc§ 0 



WO 2005/071405 



6 



PCT/JP2005/000558 



<D§mrMmmmxh% 0 

^mmx&& 0 

AmwsvmnmxfoZo 

[oo32] ^mmt. ^Mi^mir^TKwmm^riMcD^^umm^yyrmm^mtci, 
mtmrnm^ mm^y^rmmxmtivfc^i±Kmm(Dmmmm^mru 

[oo33] j^t, ^mft(D%mmm\^\^xwM\mmirz>o 

mmm i 

[0034] m2\^mm<Dmmmm^^mmm^mmmmmm(Dm^M, mzm% 
mmm&^-rm^mxfoZo 

[0035] IH2^*5V>-C, llfelf^mm, 12ttW^na£Jfc, 13^PiM, 14te^£>PKl3 



WO 2005/071405 



7 



PCT/JP2005/000558 



[0036] ^©5pffiJJBjr-ajR©^(S«^)36eW:, W*nfcfti&12^ 

1 /Jn?l (H p §B#) 14Sr^Tf 5P)liil3-eB|-ce>*v-CV ^«5££r£:5 0 
[0037] ^r^-C\ £1\ 02(a) W^nJfEBSl2S.rJ ? /h7L14^^5/7r^l8( 

7L(M Pg&#) 14-CJh*5„ &3b\ ^y7T*18©|fffidS/h?L(M P§B#) 

/>$<Jfe5 ±5^— ^ 1 3A£r/h?Ll4 Kl&!$irZ> £y \£LrC\ ^„ 
[0038] jfcfc:, 02(b) »/hS£ASei9SrfflV^JBB®»?R20Sr/>a(PH R 

i4«Ti-So ^(75^, sfc#fcJii®i£^2ora\ /.NJL(W P$|3#) 14cDMfflfc: 

20(DJ^(JJ|®^S21) }2-h$H£?$< (f^ny-^/^o 
[0039] ft&fcl, 02(c) ^/h&AI£@22£fflV^^/:7x*23£:^:/^ 

-17«Tt5h ¥B^K-mH(10nm@S)24^g^^J^^$^o 
[0040] _hfEUb£5^ (l)^-f^n^g&12^TJ?/h7Ll4^^7T?Sl8-e«7ti-, (2)$fc 

m(Dmnmm2o^mrir^ (3)^^-i7\z^yy r m23^mrir^t, mm 
mm2o<Dm (mmmm2i) ^^mm-^mmn^mm24t^ 0 

[0041] 03(a) \Z.^k1r£yK, mMBmiT^^) 20teffi7k^20A£jg!jwkS20B&- 

^LT^, #lf^i-§r^^J:«9, 03(b) K^-TXdK, #Ml&20B&\ftWbLX& 

[0042] %:<otzjib xc\^ mmmm^mtsmmt (nmt-^-) •rs&sasfcSo ^ -c% m 

[0043] 04««0j!(Dm2^»!l^r^BHg«-filIo^^g(D^^0-trfe§ o 
[0044] Z-(Dm2mMMXte, ±MJtMlMJ&W\zM%.. ^4?vffi$&l2<DJf9xmUll 



WO 2005/071405 



8 



PCT/JP2005/000558 



■So 

[0045] ^*d\ ^^<DMMt^m^>^M^iy^T^is(D^mK^^titc^mmM 

osome) ^rffi V N <5 0 

[0046] 05^i-J:5 fcU ^^^/^Wvy—MXfoZTy^z/^ (Alamethicin) 32 

ttioifc^u T9^^32tt^igffi©— miR24iaia*a&*tt5o ^mmmhte, 
t^mt-^l-c, mmfD^mmMr.mmmKx^x^^titc^mmmr.mm 
icT9^y^^^y—^m^^^ticx^xT9^^>^mmMr. 

3 

[0047] m6fe*mw(Dm3mMM&Bir^mmr.mm<Di&mmm<Dm^mxfo% 0 

[0048] i(DH»[J-e«, ^*6?#15^igiii-§iiJ^12A^?f^LT, ^^^T«18(D# 

mz.mm~tzm'M^mm2icDm m&®mx%z>£?KM)&L>x\<^ 0 0*9, /%7 

u , mz#>m 1 5 t£igiii-5iiB& 1 2 At ^mm\mmmm2o^m. B\-r^tKx^o^ 
M^fi^mmmmm2i(Dmm^M<i'^t^x^^mK^y^rmis<D^.mK 
mm-r^mwmm2o^h^m«mmm2KDmmtm\ ^Wr&ia-z, mtc&mi5 
Kmmir^mm2A^hmmmm2o^nvMir^tKxmm^ti^mMmmm2 

l<Dmm$:m<irZ>Z.btfX%Z> 0 

mMM 4 

[0049] m7fe*mm<nm4mMM&^ir^mmMr.mmmmmm<Dm^mx&i9, m 
7(a) \^(D^iy^-^ru4m^um.^fhti±M^-rmwm, a 7(b) 



WO 2005/071405 



9 



PCT/JP2005/000558 



[0050] rtUb^EH-^lvC, 4lfejf9^m. 42te-^4?vm$£. 43teM^^fb&3fiS 
'l^L44<D\EliOKl&)&£frlZ>fflifctbm, 47i^^-/P46X^^tl^ J r>^—, 48 

u^4?nm^42m$'hii44\zmt^ti&^y7Tmm. 49i^mmmr.mm, 5 

0^©^ffiJJg®nmj^49_h^MT$tl^^^^T^, 51fi^7^^41±-efe 

[0051] _hWBU-'£5i^ -(DHJfef?rJ-e«, 47^^^7k46-C|2:ilf$^tfcTW 
[0052] LfcfcT, jg|^<D^r^— 47^M«<^^^^^®^tpy^V— i^^-x., 

[0053] ttm^z^mm&r-WB&m^itflrmi/xTJ*^ a^uev^ ^-rnrnw 
^mAmm^£mMbfj:%m?>^?K&^&ytfy—^&^^ ^trvwa&t* 



WO 2005/071405 1 0 PCT/JP2005/000558 

[0055] m8i^mM(Dm4mmm^ir^mmwr.mmmmmw:(D^^/uTu4^y 

y*<Dwmrmmmmx&>% 0 
[0056] m8(a) isy^>mmi(7>±Tmimikm62%:Kmirz> 0 

[0057] (2) jfcte, 08 (b) iz^ir £5 ^ m^tm62^<^—^>^XRft^4^r>^y^- 

^^£^/J^?L(i|>§50— 100 M ^$200m m)63Sr^i-§ 0 
[0058] (3) #Ct^ H8 (c) t^i" £5 TMAH (tetramethylammonium hydroxide) 

[0059] (4)$:^ H8(d) fc^-fM:?^ 'bllQ5(Dmmzmttmm%mkWk62]&iJ^y 

[0060] (5)$:^ 08(e) K^k~f£5K, m^mU(Dfc^^y^^:^^JU>C67X^ 

[0061] (6)^31, 08(f) T$P««68^7^S«69^TftlJ^*i-§o -b 

#J^«_b§Pm«(^) 70tf/<?—~>y*&nZ>tt-k\^ W-iSAOix m(Z)^KSU8; 

[0062] in 9 te«§9§ (Dm4mmm&^irT w#c<^ra jc <D^gm»i^ 

^^ffiHI-e^^^ 139 (a) (i^CTW^^fi'^^L, 09 (b) tt^r(D^|E|-e 

[0063] C\frhb(DmiZ&\^X, /ML65(DmV\a^4Mft^(DMyt<Dmc^m66^)&£tl 

— StEUtT^ £5 ^SU8^^/V71^jf^$tLTV ^ Q 
[0064] H^^ N ^(D|E|^*dV>T, ^^:<D/Jn?L65(Z)^X^200 ,u m, ^/V71<Z)1MX 
{2900 M mt?fc§ 0 ^fcfef#66(D^X^500 v mXmiSU4Q> ju nu «:#)#|66(D 
W*«8nl(8^-yy5/h7V) -efe§ 0 _h^ffi70Ml* (D^-Y^— ^fl^tf}^ 
M£frlX$o<9, T^m*68«*ii^oTV^ 0 



WO 2005/071405 



11 



PCT/JP2005/000558 



mMM 5 

cooes] mottt&m<DM5mmMttrTu^<D¥mmnr.mm^&mm<?>wi'h 

[0066] ^(D|H^*dV^-C, 81— 89tt">x;VTW^^92(D#ft^^- KttJ&lT&ft/b 

[0067] *fc N m^>^n^^ru^(D^mm%r.mmm^tifzMm^(D^ 

[0068] tHUU#im, &^^/<—m^Jfcir&M^AmW:<vy^^8i— s^bM'M. 

[0069] ^*d\ *mMte±mmmfflKmfe£ftz>h<D-x?tet£<^ ^mm^mw^m^m 

[0070] J^_h, «H3J! ^£tm\ £IT?> &£®}$k%m~tZ>Z-bt»X%Z> 0 

[0071] (l)^^^»^^ffffl¥M®^«^^^®{-*5v^T, mmt, z.<Dmmt 

nft$r&mmikirz>z.btfx^z> 0 

[0073] (3) f+PJ^*5j;^m^^A^fcfe(D^g§^^^^n^X(lmmJ^T) "Cfc 

mu^m^nmbf^o 



WO 2005/071405 



12 



PCT/JP2005/000558 



WO 2005/071405 



13 



PCT/JP2005/000558 



m^mm 

mMmtm^m^^w^m^mmm^mmmm^mi-^^x, mm 

m^mx^mm^m^^ym^m^mmm^mmmm^m^^^x, 
^>?/u)&\^tixte%, mm^-mmm^mmtm^^. mmm^^w^mm 

m^mmm^m^^m^m^mmmr.mmcD^^mK^^x, mm 

ra m^m4x^mm<Dm^^m^m^mmmr.mm(D^m^mc^^x, 
mmB*(D^>/<~^MW<D¥>^y'K&i^t?y^y~j*&^x.. 
^M^-m\^xmmm\x^xy^ir^t^wmtir^m^>^M^m^m 

[7] mMm4xn5mm<Dm^<m / Mm^mmnr.mmmm^m^^x, 
•^^-m^xmmtm\x^xy{c^-t^wmt^m^>^ym^m^m 



WO 2005/071405 



14 



PCT/JP2005/000558 



[9] (a)»t^ 

( e ) k^t^— ^_b§B xymwmm&Tf^y^TMmzmTirzfflL'b&Amm* 
[io] ft^gfE^^^/^^wffl^Ma^mii^^igg^fev^, $^ 

en] m^9xniomm<Dm^>^w^m^mmnr.mmmmmm^^^x 

[12] tm^xmomm^m^^m^m^-mmm^mmmmmm^^^x 

[13] mMmi2mm<Dm^^m^m^mmmr.mmmmmm\^^x,mm 

[14] mMmi2xm3mm(Dm^^w^m^mmwr.mm(D^mm^^ 
x,mmm^Amm^^>^-m^m^^n^^-^Mcmi-^t^ 



WO 2005/071405 



15 



PCT/JP2005/000558 



WO 2005/071405 



1/8 



PCT/JP2005/000558 



[mi] 



(a) 



(b) 



WO 2005/071405 



3/8 



PCT/JP2005/000558 




WO 2005/071405 



5/8 



PCT/JP2005/000558 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 0 05/0 0 055 8 



CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 G01N33/48, B01J19/00, C12M1/34 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G01N33/48, B01J19/00, C12M1/34 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2005 

Kbkai Jitsuyo Shinan Koho 1971-2005 Toroku Jitsuyo Shinan Koho 1994-2005 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CA(STN), JICST FILE(JOIS) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



SUZUKI et al . , "Micro Ryuro o Mochiita 
Shishitsu Heimen no Saikosei", Kagaku to 
Micro Nano System Kenkyukai Koen Yoshishu, 
8th (2003) , page 61 

JP 2002-508516 A (Ecole Polyt echnique 
Federale de Lausanne (EPFL) ) , 
19 March, 2002 (19.03.02), 

Sc WO 99/31503 A & EP 1040309 A 

& US 6758961 B 

JP 02-059075 A (Canon Inc.), 
28 February, 1990 (28.02.90), 
8c EP 355847 A & US 5288517 A 



1-19 



1-19 



1-19 



I x I Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



* Special categories of cited documents: "X" 
"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international "X" 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other «y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than the 

priority date claimed "&" 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
12 April, 2005 (12.04.05) 


Date of mailing of the international search report 
26 April, 2005 (26.04.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2005/000558 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


P,X 


SUZUKI, "PLANAR LIPID MEMBRANE ARRAY FOR 
MEMBRANE PROTEIN CHIP", IEEE International 
Conference on Micro Electro Mechanical 
Systems, Jan. 25-29 2004, pages 272 to 275 


1-19 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



fflBSttiMI*-^ PCT/JP2005/000 5 58 



a. &w<DM-rz,frm<DftM mmm&m (ipc) ) 

IntCl.7 G01N33/48, B01J19/00, C12M1/34 



B. 



m^ffotcm^nmm- mmm^m (ipc) > 

Int.C1.7 G01N33/48, B01J19/00, C12M1/34 



1922-199 6^ 
1971-200 5^ 
1996-200 5^F 
1994-200 



^stftffl tfc«^r-^-<-^ (cf—z^—^o&m, ffl3tiz.rn.mL.itmm) 

CA (STN) , jicst (JOIS) 



g ire antes &t^- i®<DMffi-t)mM-r?> k%tt, ^<Dmm-rz>mm<v3i7F 



^^•^-r^o --rsi/xTJxQffi&mffimwM 8th (2003) P .6i 



JP 2002-508516 A (rc=r/V • v$VT?=-y? • Vaxf?^ 
nif (=c • • =cy • rc/v)) 2002. 03. 19 
& WO 99/31503 A & EP 1040309 A & US 6758961 B 



1-19 



1-19 



CD B (0%. fc:4Js* £ tbfc» 

<omu<o tc & \z § i -r s t> <d 

r&j IrI— /?fyh7r? y — zfcife 



12. 04. 2005 


96. 4. 2005 


B*ia#fF/T (I SA/J P) 

i&ffi#-5§- 100-8915 
3tOiC«5 BCfiaSBBHT B 4 # 3 # 


#WF/T#3£'& («PfiWfeSTiM) 2 J 9 2 17 


®fg#-^- 03-3581-1101 F*3H 3 2 5 2 



^PCT/ISA/2 10 (»2^J?) (2004^1^) 



mUO&HIr PCT/JP2005/000 5 58 



C Gft£) 



Mitt- 5 



JP 02-059075 A (3M?V i^fcsfc^fcfc) 1990. 02. 28 
& EP 355847 A & US 5288517 A 

P, X SUZUKI, "PLANAR LIPID MEMBRANE ARRAY FOR MEMBRANE PROTEIN 

CHIP" 

IEEE International Conference on Micro Electro Mechanical 
Systems, Jan. 25-29 2004, p. 272-275 



1-19 



1-19 



KPCT/ISA/210 (ffc2-"5~5?©8&#) (2004^0) 



